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*° _ The urgency of energy problems in the United Statés has been
amply demonstrated by events in recent years, particularly the oil
embargo in 1973, and the severe winter in 1977. The problems are
both urgent and very compfex. Developing and implementing
solutions require the combjined and coordinatgd effort of many
seginents in our society, ingluding governmentagall levels, industry,
research ahd development institutions, and the American pub}ic.

Part of the complexiz} of solving energy problems is that many
‘tecfmological, environmeéntal, economic, and social factors must be
. * dealt with simultaneously. These factors are intertwined, forming a
‘ dynamic system in which changes to one part can have significant
consequences dn other parts of the system. Needed are inpovative ,
approaches that recognize these'interdependencies and the powerful <
- < effects that canbe ach‘i;/zed by combining and coordinating resources
from différent segments of society. . .

"This brochure déscribes one such innovative approach in the
area of human resource development. It is called the Technology.
Training Program (TTP). The program was carried out under the
direction of the Energy Research and Development Administration
(ERDA) with fundjng support from the National Science Foundation,
and with the cooperation of séveral other Government and private
organizations. Although TTP is limited in scale, and represents only
a smattstep forward in solving the human resource implications 6f
enérgy problems, i}is a good example of what can be accomplished

= when co_operati‘,ve fforts are applied to achieve interdependent
goals. d '

This brochure relates the story of TTP and explains the concept
underlying the program. It is hoped that the information presented
will aid others in their search’for creative approaches to developing
manpower training programs, particularly in critical energy areas.
Inquiries ¢oncerning TTP should be directed to the Manpqayer
Development Branch, Division of Labor Relations, Washington,
D.C. 20545. '

James R. O’Gwin | — RN
Assistant Director

for Contractor Manpower B
Division of Labor Relations y
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* The Techhology Training
Program (TTP) was established by
ERDA to deal with two issues
related to evolving energy tech-
nologies: (1) human resource de-
velopment, and (2) technology

transfer. TTP does this by address- -

ing some of the implications of
rapid energy technological devel-
opment on the skill training re-
quirements for technicians and
paraprofessionals in energy or
energy-related fields, and by
strengthening mechanisms for
transferring new energy
technologies from research and.
development centers to other or-
ganizations. These issues have
been conceptualized as two in-
terdependent organizational goals
stemming from technological de-
velopment. TTP is based on these
goals and on the ynique training
opportunities that exist within the
ERDA system of contractors. Fig-
ure 1 places TTP in a systems
framework and shows the inter-
relationships between TTP and
other parts. of the system

A long-range program of re-
search and development to ad-
vance energy technology is a
major component of the national
effort to avert serious energy
shortages. The objective of the
program is to develop new or im-
proved sources of energy and
more efficient ways to use a[H en-
ergy, and to do so before omrnon-
renewable energy resoumésrg{l
depleted. Atthe Federatlevel, this
program is administeréed and
coordinated by thie_/E‘nergy Re-

A

~
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, search and Development Admin-

istration (ERDA).

Americans have an abiding
faith in technology as the ultimate
solution to many kinds of prob-
lems. In the past, the energy prob-.
lem hds been predominantly’
viewed as a technological prob-

‘lem, one that called for a te ‘hno-

logical solution. Increasingly,
however, it is recognized that
technologlcal development is in-
terrelated ih complex ways with

many social and economic factors
and that a plan to effectively use
technology in solving problems
must include these interrelation-
ships. v

Human Resource SN
Development

Successful energy technolog-

- ical development depends toa -

great extent on the quantity and
quality of human resources that
are applied to energy problems.
The Congress assigned ERDA the
responsibility of “helping.to as-
sure an adequate supply of man-
power for the accomplishment of
energyresearch and development
programs, by sponsoring and as-
sisting in education and training
activities in institutions of higher
education,.vocational schools, and
other institutions.”

<

.

WHhen, and in what manner,
ERDA increases ifs involvementin
training actjvities depends on sev-
eral underlying premises. These
are important for undcrstandmb

the'role ERDA has played in the

Technology Training Programand
the impetus for establishing, the »
program.

0O QUANTITY AND QUALITY
Both the quantity and quality of
energy manpower are important
isstes, but quality is especially _
importantina research and devel-
opment environment. Relatively

~ few numbers of people may be re-

quired, but they must be hlbhly
trained and often must possess
unique skills.

O INTERNAL AND EXTERNAL
NEEDS
While alarge portion of the energy .
research and development activ- -
ities is conducted by ERDA con-
tractors, achieving national en-
ergy goals will require the full par-
ticipation of organizations in the
private sector. ERDA, its contrac-
tors, and the private sector all
draw on the same sources of
trained manpower. ERDA cannot
be narrowly concerned with meet-
ing internal manpower require-
ments to the exclusion and detri-
ment of external organizations. In
fact, “"training for the needs of
others’" is an important charac-
teristic of TTP.

O SELECTED INVOLVEMENT

In most cases the labor market op-
erates to provide the quantity and
quality of manpower needed.
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Figure 1: TTP in a Systéms Framework v
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Intcrvcnhon is required only
when there is an existing or pro-
jected shortage of manpowerina
particular occupation or when the
quality of- training is deficient,

O CAPITALIZE ON EXISTING
RESQURCES
In cases where involvement in
training is necessary, improve-
ments can best be accomplished
by the mobilization, supplementa-
tion, and coordination of existing
resources. This has two advan-
tages over the develppment of en-
tirely new training programs: (1t
is more economical in that du-
plication of effort is avoided, and
(2) imprpvements in training can
be achmﬁ'cd much faster.

-0 AVOIDANCE OF

COMPETITION
ERDA’s
not in competition with either
education institutions or Federal
agencies more directly concerned
with education and training, such
as the Department of Labar. In
TTP, ERDA’s unique resources are
used to supplement the resources
of other organizations.

. O ATTENTION TO ALL JOB

Q

E
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LEVELS
An adequate manpower base for
achieving energy goals &ntails suf-
ficient numbers of qualified
people at all occupational levels,
Previous efforts to improve train-
ing in energy fields have been
primarily concerned with the sup-
ply and training of scientists and
engineers. Recently, increased .
emphasis has been placed on

\

4

involvement in training is

1o

‘commercialization,”’

4

training tor tuhmml support oc-
cupations. TTP is'a program fo-
cused on improving the quality of
training at the technician and
paraprofessional levelin energy or
energy-related fields.

Technology Transfer

In addition to human re-
source development, technologi-
cal development leads to a second
goal—technology transfer. As
shown in Figure 1, this goal is in-
terdependent with the human re-
source development goal.

Technological development is
not an end in itself. Technalogical
advancements within research
‘:}d development organizations

st be transferred to the energy
producers and consumers in the
private sector before benefits can
be realized. This dlffusmn process
is often thought of as “first stage
and follows
the research, development and
demonstration (RD&D) stages.

. In the course of developing
new or lmproved sources of en-
ergy, many ‘‘spin-off” tcchnologl-
caladvancements are made within
ERDA's research and develop-
ment facilities. Thes¢ advance-
nments in scienice and engineering
are the foundation upon which so-
lutions to énergy problems can be-
developed: Jt is important that
these “'spin-off”’ technologies, as

well as those more directly related

to energy production and con-
sumption, be transferred to the
private sector.

There is a variety of mecha-z
nisms for transferring technologi-

vy
. . {

cal advancements from'a generat-
ing source to those people and or-
ganizations having a need for the
new technologies. Three.of the
most common mechanisms are:
(1) the diffusion of hardware (e.g.,
equipment, machines, etc.), (2)
the sharing of information via

technical and scientific publica-

tions, and other printed material,
and (3) the transfer of knowledge
and skills via training programs
and the distribution of instruc-
tional materials. TTD, of course, is
prinfarily based on the training
mechanism, although effective
utilization has been made of the
other two channels as well.



Figure 2: ERDA Government-Owned Contractor-Operated Facilities
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e ERDA GOCO Facilities
.® ERDA GOCO F.\Clhtws with TTP’

Not included are one GOCO
facility each at Enewetak Atoll,
~ Honolulu, and Johnston Atoll

ERDA GOCO System

A major portion of ERDA’s

- energy programs is wndudcd
within research, production’and
development facilities. Most of
theseinstitufions are Govern-
ment-owned, contractor-operated
tacilities, called GOCQ’s. Ina
GOCO, the Federal Government
owns the property and equip-
ment, but a contractor staffs and
manages the facility under the
provisions of a prime contract.
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. There are 59 contractors in the
ERDA GOCO system and they
can be grouped in the following
catpgorlu :

8 Multipf()gram Laboratories

6 Major Engineering D%

opment Laboratories

6 Specialized Physical Re-
search Laboratorw

- 15 Specialized Biomedical Re-
search Laboratories

6 Nuclear Pro®ction, De-
velopment and Fabrication
Facilities

18 Support Contractors

')
(W)

“The .map shows the location
of these facilities and indicates
which facilities have expanded
and strengthened their training
capability through participation in

- TTP.

Contractors undertake a wide
variety of research, development

-.and demonstration projects. Ac-

tivities range from very basic sci-
entific research to applied research
necessary for the commercializa-
tion of new or improved energy
technologies. Following are;some
of the m
in which GOCO's are actively in-
volved: .

- Coal Conversjon | '
Petroleum and Natural
Gas ~
In Situ Gasification
Solar-Thermal Conversion
Hot Brine Geothermal
Laser Fusion Technology
Magnetic Energy Storage,
Oil Shale Fracturing :
Conservation ;.

Envu@nmcntal lmpqct .

The GOCO system is a large
and important national resource.
Its importance can be measured in
terms of human and phvsical as-
sets. GOCO'’s have the capability
of providing industrial-based
technical training—training that,
in mapy cases, cannot be dupli-
cated in other institutions. The
Technology Training Program is
designed to mobilize that capa-

bllltv e

Cl]Ol' oncrgv program areas -
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There are approximately
95,000 people employed in the 59
GOCO'’s, mcludmg 20,000 scien-
trsts and engineers and 35,000

- technicians, opy..mtlvos, and

craftsmen. There is an unusually

high concentration of individuals

with doctorate degrees and per-
sons with other advanced techni-
cal degrees. Because much of the

energy research and development’

requires an interdisciplinary ap-
proach, the work force is com-

' prised of experts from nearl

every conceivable field. The train-
ing potential of GOCO's is greatly
enhanced by the fact that these
men and women are working-at
the very forefront of technological

development. They are thus able

to anticipate the technical skills re-
qunred in jobs of the future, which
is very important given the rapid
technological change in energy
fields.

The physical resources in the
GOCO'’s are as impressive as the

human resources. The plants and .

laboratories represent a cumula-
tive capit™ investment of over $12
billion. The equipment and facili-
ties reflect the latest advances that
have been made in science and
engineering. In many cases these
physical resources are unique and
do not exist outside the GOCO
system. Seldom can these re-
sources be duplicated in education
institutions because of the new-
ness of the technology or the ex-
tremely high capital costs.

Anotherreason why GOCQ’s

are particularly well suited for

prorviding training at the techni-

~

C

cian and paraprofessional level is .

that they have over20 years’ expe-

yrience in conducting industrial-

based skill training. Because of the
special technical skills required in
research and development activ-
ities, GOCO'’s have always been
faced with' the need to canduct
training programs to meetinternal
manpower requirements

The TTP conceptis essentially
a model of how various resources
especially the training capability of
GOCQO’s, can be nobilized and
coordinated to further the accom-
plishment of interdependent gqals
of human resource development
and technology transfer.

Skill Enrichment w

Quality technical training -
programs afford students the op-
portunity to develop the abilities
and skills that will be required onr
the job. These abilities and skills
can be broken down into two
broad categories: (1) the mental *
capacity and conceptual under-*
standing required for effective job
performance, and (2) the ability to
actually perform the job tasks,
using the appropriate equipment,
tools, or machines:

The traditional textbook and
lecture approach is usually

_adequate for developing mental

and conceptual skills. For exam-
ple, an electronic technician

trainee can acquire a knowledge of
4

-

o>
K&

basic trigonometry by reading, lis-
tening to lectures, and working
through a set of 'exercises. Sprecjal

. physical resources are not re-

quired to conduct such training.’
Howgver, developing:actual
job behavior skills is best accom-
plished by providing individuals
the opportunify to practice those
skills usirig the necessary mate-
rials and tools. For example, if the
electronic technician is being

" trained to repair a quality control

test unit with the diagnostic aid of
a sophisticated oscilloscope, then
the training will not be very effec-
tive without the 0>c1llmcope

ost-secondary 2 -year edu-
cation institutions are major
suppliers of individuals.with
*echnician or paraprofessional
skills. These institutions typically
do an excellent job of developing
mental and conceptual skills but
sometimes are able to provide only
limited opportunities for practic-
ing task functions in a realistic
work environment. The problems
are particularly acute when rapid
technological change occurs, ren-
dering obsolete existing equip-
ment and machinery in training
institutions. Frequently, employ-
ing organizations hire graduates
of traditional training programs
and find that extensive on-the-job
training is required before they are
fully productive members of the
work force.

These limitations have been
long recognized by education and
industry and numerous methods
of improving the quality of gechni-
cal training have been tested. One
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-Associated Universities

ot-thc mostettective has proved to
be a cooperative effort by educa-
tion and industry, whereby each
contributes toithe training pro-
gram those resources which the
other lacky. The result is often a
training progratn ot higher quality
than either could provide inde-
pendently.

ERDA contractors have par-
ticjpated in many-such coopera-
tive ventures with education in-
stitutions, primarily with 4-vear
scientific and enginecering col-
leges. TTP is different, in that it
has involved several post-second-
ary 2-year institutions in col-

.Jaborative efforts with GOCO's to

improve technician and parapro-
fessional training,.

One example of a long-stand-
ing program to train technician

. level workers is the Training and

Technology (TAT) program oper-
-ated by two GOCO’s—Oak Ridge
and
Unjon Carbide-Nuclear Division.
Since its inception in 1966, TAT
has provided technical training for
more than 3,000students in a vari-
ety of areas, including welding;
machining, and physical testing.
TTP is a program that evolved _
largely out of ERDA’s experience .
and success with TAT.

Q -
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The Comprehensive Em-
ployment and Training Act |
(CETA) of 1973, administered
through the U.S. Department ot
Labor, provides a comprehensive
program of manpower services
throughout the Nation. CETA was
established to provide job training
and employment opportunities
'or the cwnomlcalIY disadvan-

aged, unemployed and under-
omploycd on adecentralized basis
using Federal revenue sharing.
Control oflocal funding is given to
local or state government ”primg
sponsors.” Heavy reltance is
placed on the establishment of ef-
fective, flexible programs planned
and controlled at the local level.
CETA resources, including fund-
ing, trainee recruitment, council-
ing, and post-training placement
are an integral part of many TTP
programs.

A -



Technology Training Program . ~

1]

Objectives

The primary objective of the
Technology Training Program is to
provide quality technical training
in energy or ehergy-related fields.
The focus is on quality rather than
‘quantity, In TTP, special emphasis
has been placed on assuring that
minorities and women have the
opportunity to share in thig tech-
nical training experience.

Spectfic objectives of TTP are:

O To increase the supply of
technicians and paraprofessionals
in energy-or energy-related fields
in areas where shortages exist.
The labor market for workers at
thfs skill level implies a local or
regional focus.

. O To supplement the train-
ing provided by education institu-
tions with laboratory or indus-
trial-based training experiences in
which students have the opportu-
nity to practice job tasks.

O To enhance technology
transfer by providing technical
training for non-ERDA organiza-
tions and by transferring to educa-

tion institutions and industry the

ihstructional materials used in
TTP courses.

O To demonstrate, on a
nationwide basis, the feasibility of
tilizing the training capabilities
within Government-owned, con-
tractor-operated laboratories and
production facilities to meet local
and regional manpower require-
ments.

/ ' \

O To provide opportunities

“to develop unique skills needed.in

many technical occupations in a
résearch and development envi-
ronment.

Characteristics

It is difficult to provide a sim-
ple definition of TTP becauseitisa
flexible program that can be
shaped to work in a variety of situ-
ations. In licu of a simple defini-
tion, it may be helpful to highlight
several of the main characteristics
of the established training pro--
grams, =

O MOBILIZATION AND
COORDINATION OF
RESOURCES

Improvements in technical trafn-

ing are achieved when resources

from government, industry and

education are combined and when
communication channels between
various organizations are opened.

O TRAINING FOR INTERNAL
AND EXTERNAL NEEDS
Training resources used in GOCO
research and development con-
tractors’ facilities to meet internal
manpower needs are used to meet
the needs of organiZations in the

© private sector.

" O MULTIPLIER AND

LEVERAGE EFFECT
The befiefits of training are in-
creased when program graduates
transfer their newly acquired skills
to others, and when instructional
materials are transferred to educa-
tion and private industry.

O DEVELOPMENT OF

VARIOUS JOB SKILLS
Train'ing programs develop both
concdptual and job performance.
skills. Practicing job tasks in an in-
dustrial environment is em-
phasized.

O PLACEMENT

Designed into each training pro-
am is an active placement activ-

ity) which provides additional ac-

ceps to high technology careers for

unemployed and underemployed
norities and women.

O EVALUATION COMPONENT,
Built into each training program is
an evaluation component to pro-
vide data for improving current
operation and to better design fu-
ture programs. Program operation
is monitored and follow-up
studjies of graduates are con-

+ ducted to determine the relative

effectiveness of various training
experiences. /
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There is 2 wide recogni-
_tion at all levels of government
that resources must be care-

" fully coordinated if we are to
succeed in expanding our
energy-related téchnology
base to meet the Nation’s
needs.<FN¢ TTP stresses a
partnership approach among
government, education, and
industry to coordinate existing -
resources and needs in the
human resource developmernit
area.

A wide varietyof technical
" skill is developed through
TTP, including microprocessor
‘téchnology, inhalation toxicol-
- ogy, welding Inspection, elec-
- tromechanical drafting,
radiological safety and direc-
tional drilling. Following is a
brief description which high-
lights the most significant
chatacteristics of several pro-
grams which.have been ime
plcmcnlcd qtilumg the TIP
. (unccpl







Lawrence Livermore Laboratory

b

. Participating Organizations
CGOCO D awrence
I ivermore Laboratorv (LY isone
O ERDA S mualti-program labora-
Focated about 40 nules
trom San Francsco, Californ,
T - ()Pl'f.l!(‘(’ by the L'Hl\'t'r‘»ll_\' )
ot Caltorny Ll s one of the
Linpest contractors, emploving,
approvunately 6,000 people, and
undertabes recearch and devel-
opment projects i a wrde vanety ‘
ot areas, mduding, weapons e
wearchy, Lavers controlled ther-
moenudear research, agrquality e
seare h, and cellalar “IUIH)"\’

tories

-

FDUCATION  Two Calie
tornta commumty collegeim the
San Francisco Bav area, € habot
Collegeand Dablo Valley Colleye,
jomedsath FHD anderareaprocal
aptecinent to transfer tedhinology
tfrom the researnch laboratory to
trany, s titutions and other
orpanizaliony

COEMPTOYERY S Unhikd i
Fechnolopy Tramimg Proprame,
CETE ) ot other GOC O trainees,
AatEED 2 progam are aindividuals
.|lr.«'.ul\"'«'n‘|]'l()yc'd ans techmcnane
Fhes ane reynmted trom other
I KDA cordradtor fachitie,, <tate,
and mumicipal povernment apen
e, povate imdastnes, and edu
cationone it tione, and they e
trn to thear jobe atter attendimgs
Joweek tedhimcan uppradimyg,
Conpe ’Hu- «'mpln\'m}; Grpanisa
tone plav anactive solean 1T by
rdentifvings imdividuals to attend
the couraesand by following
throuph alter traming Lo ee thad

ERIC

Aruitoxt provided by Eic:

N
the new technology iwassimdated
by the orgamization

The Training Programs

Three short, intenstified,
techmaan-upgrading courses
have been developed at L

Microprocessor Tec hnology,

Weldmg and Bonding Technol-
opv, and Digital Technology. The
fmaterial s presented through a
mixture of lecture, audio-visual,
and participation fechniques
Iramees are piven tours of the fa-
cihties so they can see tirst-hand
how the advanced technologies
are actially uoed on the job. The
FEP courses, thaugh only 1 to 2
wecksan length, provide many
opportunttics for “hands-on”

l'l[‘i'rl(‘llu'
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'\Multiplicr and Leverage
Effects

A major consideration in
plannin{; the courses was how to
achieve the greatest amount of
technologg transfer through the
modestly funded training pro-
gram. The multiplier and leverage
princples were usedinthree ways,
to maximize the impact of 1P,

U1 TRAINING TRAINERS

A large number of college in-
structors and trainers from indus-
try have attended TTP courses. In
fact, the interest among educators
was so great that a special micro-
computer course was offered for
22 college instructors. The impact
of T'IP is increased many fold as
these individuals, in turn, train
others in their organizations and
cducation institutions,

(1 VIDEOTAPE COURSES
Spectal television equipments
and a remote cansole make it pos,-
ablto record Tectures and dem-
onstrations on t;ipv. These tapes,
which arcavalable on a loan basis,
to ecducationandindustry, make iy

casy and inexpensive for eduaca:
tional andandustrial emploversto
conduct subsequent courses at
their own locations. The tapes
and other e alum materals are
inmuch demand by collegen, and
mdustry '

11 MICROCOMPUTER
TRAINER Saentinty and en
pancer at ELE desgpened o nnora
competer tramer to be asedan the
Mictoprocessor Technology
cotrse CThe tramer, are ol
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| The TTT Classron ;'H\ [NRIARNEN EN l'i tavo
apen bov traler modubes oyt to torm
B 2 room that carraccommaodate 32
i nces Sophisticated visualand s attord a
| ose up viess ot dhayrames and demon
stbion s ) .

2 Frammeesain tho Nicroprocessor I(&h ,
nolowy courses get” hamds on (-\pvrl\
encewath the new THE mpcrocomputer
oo bogtcase

a

and it into a ~tandard awache
case Follow g the design and
prﬂh»t\ pe miodel Lfl'\‘l'l()_pt'd by
[T more than 200 units have
been buidt and distributed by

NabloValley ¢ ollege tomdustrial,

*education, and povernment.efe ~
ganizations all over the country
Prablo Vallev College s also estab-
Iishing o "User’s Group™ to share
mtormation’and exchange soft-
WATe Programs

Technology Transfer

‘\1(11'1" than 200 pm)ph' have at-
tended the techniaan upgradimg,
P courses at 11T They have
come from Y] different organiza-
tions “ The response was so en-
thusstic that many qualified ap.
pheants could not be adnitted to
the program, due to space and
tunding lumitations

LI Cettorts to achieve
technolopy transfer do not end at
the praduation ceremony Inwev
crabinstances Tabaratory statt has
beennatrumental in helping the
techmaan apply the new <kl
and advanced technology on the
jobattertrarnmyg, These tollow -up
activities have resalted in success
tul trancterin a number of arca,
trc Tadinge welding ona statewater
project, mucrocomputerized tratfi
contralfer tor a oty provertient,

a data collection ayntem at a hy
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~[nhafation To>,cicolo/gy Research Institute

The Goven}t/nent Contractor

The Inhalation Toxicology Re-
search Instjtute (IFR1I) is one of the
. specialized biomedical research
GOCO laboratories. 1TRI is oper-
ated by ?w Lovelace Biomedical
and En irpnmental Research In-
stitute And is located on Kirtland
‘Air Fofce Bgse in Albuquerque,
New Mexico. The Institute con-
ducts a broad-based research pro-
gram directed toward developing
improved knowledge of health
-.consequences of inhaled airborne
materials, particularly those asso-
ciated with energy conversion sys-
tems. Among the major facilities
and equipment are’laboratories,
inhalation exposure areas, a vet-
erinary hospital with fdcilities for
detailed clinical observation of ex-
perimental animals, a canine
- metabolism building, and kqnnel
buildings capable of housing more
than 1,000 rescarch animals.

~Capitalizing on Unique
Resources

The TTP at ITRT is a prime
example of a GOCO facility effec-
tively utilizing its unjque re-
sources to improve the quality of
technician-level training. The
highly specialized equipment and
laboratorics, the qualifications of
the staff, and the advanged re-
scarch projects undertaken at TTRI
are the basis for an inhalation
toxicology training program thatis
not available clsewhere in the
country.
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Aruitoxt provided by Eic:

ZI Biochemist and TP trainee utilizing, chromatographic methods for the analysis

[ of lung lipids
{

| The Training Program

The Tgehnology Training
Program Jt I'TR1is designed to
pr()duu- highly skilled techniciaps
in the field of inhalation toxicol-
opy. The training program is |
yearin length and provides a
blend of academic classroom work
with practical on-the-job ¢xperi-
ence. Trainees spend approxi-
mately 25 percent of their time in

AT

«#n example of learning- by -doing,

N

formal classroom and laboratory
instruction, and the remaining,
time on specific assignments,
working with the professional and

technical staff,
\
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Among the content arcas cov- ¢

cred in this TTP project are Health
and Safety, Computer Applica-
tions, Basic Biomedical Concepts,
Basic Pathobiology, Animal Care,
Toxicology, Radioanalytical Pro-
cedures, Chemical Analysis,
Acrosgl Science, Radjobiology
and Dosimetry. The course work
complements the laboratory work

[mc

i e RN

3. Acrosol physicist and traince inspect-
ing, acrosal samples collected on different
stagres of a size-selector sampler.
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2. Pathobiology/traince and experimental pathologist reviewing microscopic changes
in tissues from’diseased animals. The dubil-headed microscope is an example of the
sophisticated equipment specially de signed for training,

. . ‘ -
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assignments in that the formal
curriculam is designed to impart
an overall view of specific disci-
plines within the larger frame-
work.

Quality Versus Quantity

The program has’a clear focus
oh quality of training as oppos¢d
to quantity, reflecting the need for

'
1,
L
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relatively few numbers of hxghly
trained technicians in spccnphzed

rescarch areas. A dlstmgurshmg

feature of this TTP is the gxtensnve
on-the-job experience the trainces

acquire during the yearlong pm-
gram. Eighteen persons grad’ A
uated, from the first cycle and 12

are currently enrolled in thg sec-

ond cycle of the program: TTRI has-

_ been sutcessful in advancing af-

firmative actiorf goals through
TTP; ropresentatmmby women
and minoritics haS/Bcon 60
percent. £

“ Two-step i;e&chnology Transfer

Process

Achlevm;, technology trans-

wfur through human resource de-

velopmentis viewed as atwo-step
process at ITRI. The first step is to
enhance the training capability of

the GOCO by developing a struc-

tured training program, including
curriculum materials, and a
planncd course of research activ-

ities for the trainees. With this step

completed, TTP hecomesan inte-
gral part of the opganization’s total
manpuwcr.dvvclopmvnt plan.
The second step is to utilize’
lth c¢nhanced capability as a
means for achieving technology -
transfef through training. E fforts:
are currently underway to collabo-
rite with other organizations
training, or employing, inhalation
toxicologists. Opportunities for
technolggy transfer in this arca

Hook partic ulnrly promising, in

light of growing environmental
concerns related to energy pro-
duction and consumption.
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% Oak Ridge Associated Universities/

Uniori Carbide Cofpor’aﬁon-Nuclear'. Division

Participating Organizations

0O GOCO’S—This Technol-
ogy Training Program is con-
ducted by two of ERDA’s con-
tractors—Oak Ridge Associated
Universities (ORAU), and Union
Carbide CorporationsNuclear Di-
. vision (UCC-ND)—both located in *
Oak Ridge, Tennessee. ORAU is a
private nonprofiflassociation 0f45
universities in th south and con-
ducts diverse programs of scien-
tific research, education, informa-
tion and training for private and
public agencies. ORAU provides
overall managemvent of the: TTP,
" some of the classroom instruction,
and recruitment and placcmcnt
services. . .

. UCC-ND operates four major
facilitics for ERDA: a gascous dif-
fusion plant in Paducah, Ken-
tucky, and three facilities in Qak
. Ridge—a second gaseous diffu-
sion plant, Oak Ridge National
Laboratory, and the Y-12 plant, a

weapons fabrication facility. The *
N TTP trainipg siteis at Y-12, In addi-

tion to providing the training site,
UCC-ND draws upon its highly
skilled technical staff for eraftsmen
to serve as T'I'P instructors.

I EDUCATION—Roance

' btato Com munity College, Harri-
man, Tennessec, pdrtl(lpdt('dwﬂh
ORAU and UCC-ND in deve lop-
ing the training programd Trainees
receive college credits for math
courses taught by Roane State in
conjunction with TTP course
work,

L] CETA-—Under the Com-
prvh(-nsivv Employment and

EKC

~ Training Act of 1973 (CETA), three

local CETA organizations have
sponisored trainees at TTP. They
are the Mid-Cumberland Human
Resource Agency, the Upper-
Cumberland Human Resource
Agency, and East Tenn’cqscc
CETA. S ‘

The Training Program

A 9-mongh Welding Inspec-
tion Technician course has been
cstablis under TTP. The course
is divided into tyo parts—3

months are-spent on welding and |

6 months on physical testing,
“Hands-on” experience is em-
phasized in the program: Trainees

waork on class projectsin the shop

for approximately 75 percent of
the training time; the remainder is
spent in classrooms learning
theory, interpretation of codes

—and standards, blueprint reading,

math, and other backgrotind
material.

Trainces develop u)mputcnu-
in welding a variety of materials
using several welding techniques,
including shielded metal are weld-
ing, gas tungsten arc welding, and
gas metal are welding,. Both non-
destructive (ultrasonic, radio-

) ;\;}'nphic, eddy-current, liquid

/

L)

Swaomen,

penetrant, and magnetic particle)
and destructive (hardness, tensile,
compression, and impact) proce-
dures are covered in the physical
testing portion of the course.

Ca‘pitaliz.ing on Existing
Resources -
" As with other TTP’s, ORAU/

“ UCC-ND’s program is charac-

terized by the effective use of exist-
ing training capabilities in
GOCO’s and education institu-
tions. -This TTP was able to
apltah/c on another training re-

‘source—the Training and

Technology (TAT) program men-
tioned earlier in this brochure.
Since TAT incorporates many of
the prlnc1plcs of TTP, the Wcldm;,
Inspection Technician course is
subsumed under TAT. In fact,
several C()Qmpuncnts for the TTP
course were taken from the TAT
welding and physical testing
courses already in place, so little
additional development work was
required prior to implementation.

Human Resource
Development

The first cycle of the Welding,

Inspeection pro rram has graduoated
8

14 technicians, 8 of whom were
This TIT takesa very
broad view of human resource de-

-~ velggment and includes training,

components refated to-industrial
behavior and the employment
process, in addition to the techni-
cal skill-building components. For
examrple, seminars are conducted
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1. Aseries of welds are being prepared for
x-raying. The x-ray pictures allow welding
inspection technicians to assess the con-
tinuity of the weld and check for im-
puritics in the weld.

2. Traince using a hardness tester to
measure the durable qualities of a weld,
Participants in TTP receive skill training in
physical testing, as well bs welding?

[N

3. Shiclded metal are welding technigue
iv one of the TTP “hands-on® exercioes.

Industrial safety procedureand proper

e of sm Lective equipment are streased
throughoul the course,




* ’
on safety, attendance, resumé »
writing, and mtervncwmg tech-*
niques.

Opgening Communication
Channels [

The chhnology Training
Program in Oak Ridge is a gci
example ¢f the long-lasting bene-

—fits galmd when interorganization
communication channels are
opened. TTP provided the im-
petus for ORAU, UCC-ND and
Roane State Community College
to search for new ways to improve
technical training through col-
laborative efforts. An agreement
ha% been worked out whereby |
trainees in the TAT Drafter Techni-
cian program can earn up to 30
college credits from Roane State
during the 9-month program. This
amounts to approximately oge-
third the required credits toward

an Associate Degree. R




—bandia Laboratories

' Participating Organizations

0 &0OCO—Sandia Labora-

“tories is another of ERDA’s mul-

tiprogram laboratories. The facil-
ity isoperated by Sandia Corpora-
tion, a wholly-owned subsidiary
of Western Electric, and is located
on Kirtland Rir Force Basg in Al-
“buquerque, New Mexico. Sandia’s
primary mission is nuclear
weapons research and develop-
ment with subsfantial involve-
ment in nuclear safeguards and
sepergy-related fields. The work
foree numbers more than 6 ,000 at
the Albuquerque installation, and
approximately | ,000 at its branth
in Livermore, California.

) EDUCATION—The Al-
buquerque Technical-Vocational
[nstitute (T-VI) joined with Sandia
in developing-and implementing
the TTP and continues to offer a
major portion of the classroom in-
struction for the program.

/,
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Y SFCOND——Partncnpants

jcourse work af TVI. Courses taken

" Math, (ommumcahonk Elec-

>

1 Drafting instructor and division sLipv.r
visor gheck the drawing madt by a TTP
trainee .

- a CETA.—Th&Iocal CETA
prime sponsor provides trainee
support through stipends and -
funds for other training fees, such
as book deposits and lab fees.

The Training Program,

The Technglogy Training
Program at Sandta is a 9-month,,
intepsified cours designed to de-
velop disadvantdged and unem-
ployed men and women into
highly skilled electromechamical
or construction draftsmen. The
program is leldmd mt() three tri-
mesters: ‘ .

a FIRST—WParhcnpants at-
tend T-VI full time for academic - .
training in drafting skills and re-
lated arqab Courses taken are:
Basic ElgCtronic Drafting, Electric- 1.
ity and Electronics Theory, Logic
Fundamentals, and Technical

ath

placmg the others. Graduates re-

ceive a diploma from T- VI with'an

attachment that describes the spe-

cial nature-of their indfistrial- -

receive classroom and on-the-job based training cxpcri ce.
aining at Sandi: A

training at Sandia and continue Human Resource Developmefft ,;';5

during this period are: Technical - Thé program is in its third A
year of operation. Fourteen tec
niciars ;,mduatc}l the first yo’/
and 15 graduated the socon(wk'
l’rvsently, there aro 13 parht,’fp“’;nts
in the third trimester of figiing,.

tromeehanical Assemblies fxb
and lht-()ry and True Position
Diménsioning,

. : v [ THHRD--Participants
work full time at Sandia, devoting
most of the time to on-the-job

“training,. Courses taken are: Me-
chanical Definition, Manufactur-

/v ing Processes, and Mechanical
Design. 'mmdm hires some of the
T I'l’ praduates and assists T-VIin

J N L
Q K *
ERIC 2i

The placement rate is :M@ﬁ crthan
90 percent, Of the raduatds
thus h‘r-’ r'ivﬂhv n()rmvs or
WOMCeH
Ay

,hor TTP’s, at Sandia
the’ I('arn » by doing”” principles *
is stressedDuring, the third
trnm&«loﬁ.tmlm es are hired ona
temporary vmpluyxw-nt status by

|

‘\



2. Aecrial photograph of Sandia Labora- / : *
-tories. The picture indicates the immen-
sity of some of the GOCO facilities and the

. (3 ¢

resources that can be drawn upon for im- ‘ ”

., proved technical training, '
-
-
el

3. Participants in the TTP drafting course ’

get ample experience “on the boards,” ‘ . ¢

working alongiidu experienced draftsmen ) ., PO ' .
’ and engineers. , , - - Y

Sandig. They.refine their drafting

skills by accomplishing assigned

+ projectsunder the supervision of
professional draftsmen. Thus,
they are able to contribute to the
productivity of the organization as

they learn. ’

Technology Transfer

Sandia is a locus of electro-
mechanical technological devel-
opment, and engineers at Sandia
have recognized the significant
impact this development has on
the skill requirements for elec-
tromechanical draftsmen. The-

, training program has been de-

.signed to foster technology trans-
fer in two.ways. First, the close
relationship between expetts at .
Sandia and instructors at T-VI
resulted in an upgrading of the
courses to reflect the newest,
technology.. Second, TTP grad-
uates employed by other organiza-
tions have ¢arried with them the
advanced drafting skills.

- Cogperation Not Comipetition -
The Sandia T-VI TTP dp;?nox?— !
: NS
- strates the value of ()rgamza/ﬁ’n),ns py
collaborating to achieve a mutu 22
ally desired goal—in this eases jd
proved technicalArdining fgyClec-”
tromechanical draftsmen. The:
combination of organizatipnal
resources produces a program
superior to what'cither organiza-
tion ¢ould offer alvne. Sandia and

'l‘—VfinSlruc%ns worlyclosely in
coordinating anc aging the pro-
: gmm(,'le'mclﬂ;a/ﬂ'nd'%/m(mitoring
. s
trainee progress. = ,

. Ve g I :
: . L C R
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Reynolds Electrical & Engmeermé Company

Participating Organizations

O GOCO—Reynolds Electri-
cal & Engineering Company

(REECo) is a support contractor for

ERDA at the Nevada Test. Site

. (NTS), located approximately 65 .

miles northwest of Las Vegas,

Nevada. The principal mission at
NTS is underground nuclear test-
ing. REECo provides supportger-

vices such as radiation safety, in-

dustrial hygierie, mining, and
\tunnelmg operations.

O EDUCATION—The Clark
.County Community College
(CCCCQ), Las Vegas, Nevada, as-
sisted REECo in developing the

‘program and provided someof the

classroom instruction. Also, sev-
'4: cral of the training modules were
borrowed from CCCC and taught
REECo mstructors

N O GETA—The Las Vegas-
" Clark County Consortia played-an
active role in trainee selection dur-
ing the implementation phase and
provided supportive services
- throughout the training process.

"The Training Program

REECo, in cooperation with
the other participating organiza-
tions, has developed an'inten-
sified, 6-month Radiological
Safety Technician training pro-
gram. After completing the pro-
gram, graduates are qualified for
entry-level positions in nuclear
power plants and at other sites
where radioactive materials are
used. Such positions entail the
handling and storage of radioac-

[Kc’

wll Toxt Provided by ERIC

tive materials, the selection and

care of anti-contamination cloth- *

ing, the location of potential acci-
dental sources of contamination,
and other related functions.

The wide range of competen-
cies needed by radlologlcal safety

" technicians requiréd the training
program to include a correspond- -

ingly large number of subject.
areas. A sample of some of those
areas‘indicates the diversity of the
program: basics of physical and
biological sciences, industrial
hygiene, health physics, biological
effects of ionizing radiation, mine
rescue, and fire suppression.

Courses in effective communica- -

tions are taken at CCCC. @

Capitalizing on Umque .
Resources

The NTS offers radiolbgical
facilities and training areas un-
matched in the United States.
Onisite facilities include class-

‘rooms, shops, and laboratories

specifically designed for radiologi-
cal technician operations. They
contain the latest training aids and
work equipment which are con-
tinually upgraded to keep pace |
with advancing technologly.
REECo was able to take advantage

. of the fact that its staff had ac-

quiredrconsiderable expertise in
conducting radiological safety
training programs. Such pro-
grams were required in the past to
meet internal human resource de-
velopment needs. '

(A Na
41)

Human Resource Development

Thig TTP, as with several
others, focuses on high quality
training rather than numbers of
individuals trained’ Practical work

» experignce is emphasized. During

the last3 months of the program, 3

'days a week are spent with on-

the-job training, and 2 days in the
classroom continuing the formal
instruction. The final exam con-
sists of an intensive field exercise,
under realistic stress conditions
in which the entire class responds
toa simulated accident involving a
spill of radipactive materials.

The fitst cycle of the program
graduateds]@ radiological safety
technicians, 13 of which were. ¥
women or minorities. The training
is fully accrédited and students
can ecarn up to 30 credits from
CCCC. The shortage of skilled:
radlologlcal'safety technicians re-
sulted in graduates receiving good
job offers from all over the
country.

Briefly Mentioned

REECo is presently pilot test-
ing two additional TTP courses
One is a 6-month work-study In-
dustrial Hygicene Technician train-
ing program. Graduates will be
qualified to perform the varied
technician dutids required by the
Occupational Safety and Health
Act of 1970. The second program
consists of a 2-week course in
Radiological Emergeney Response
Operations. Three pilot courses
have been conducted for state
government personnel to provide
training in emergency response to

/



1. During simulated nuclear accident
exercises TTP trainees practice using
equipment designed for handling con-
taminated matenals.

2. -
“hypothetical accidents involving 2, T
radiation at fixed nuclear facilities  stre:
or during transport of radioactive :"C.h
material. In both programs, rait
REECo recognized the unique
contributjons it could make to-
- ward’ alleviating critical man-
© v power and training problems in
other organizations.
‘ 3.T
hiclc
. roll «
. used

Aruitoxt provided by Eic:



Trainees are evaluated during the
ess exercises on radiological safety
‘hnician procedures. Obscervers rate
inces asthey care foranaccident victim

)
»

Trainces check simulated accident ve-
le for radivactive contamination. The
1 of tape held by the woman trainee is
d for marking radivactive arcas.
L4
Q
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Thompson

Bebber Directiohal

Drilling Services Company -

Participating Organizations

O ERDA CONTRACTORS
—The Thompson Van Bebber Di-
rectiohal Drilling Services Com-
pany (FVD)isa support contractor
at the Nevada Test Site (NTS).
TVD is a small organization com-
prised of engineers and techni-
cians specialized in the science of
directiong] drilling. The Reynolds
Electric;& Engineering Company
(REECo) a&sisted in developing
and implementing the program
and provides recruiting and
placement services. ‘

O EDUCATION—Cldrk
County Community College
(CCCC) also helped design the
program and taught trigonometry
and drafting courses for TTP
_ trainees.

0O CETA—The Las Vegas-
Clark‘County Consortia played an
important funding and trainee
supportive services role in TVD’s
program as it did with the other
TTP’s established at NTS. |
The Training Program

A 6-month intensive Direc-
tional Drillifig Technician program
was established at NTS, involving
the usual TTP blend of classroom
instruction and on-the-job train-
ing experience. TVD provided in-
structors and the site for OJT.
Among the areas covered were
Bore Hole Survey Insttuments,
Survey Calculations, Vector Sheet
Calculations, Proposal Develop-
ment, Drilling Assemblies and
Stabilization, Fire Preventipn, and
other Safety Aspects. \'

IToxt Provided by ERI

1. Drill site whére trainees get “hands-

on’ experiencé on the rig to supplement.
classroom theory.

[

&
«

Graduatesare prepared to as-
sume entry-level positions in .
offshore drilling and other opera- -
tions where holes must be bored
into the earth diagonally rather -
than vertically. Since the angles
‘and directions for such.drilling are
determined by complex mathe-
matical calculations, developing
mathematical skills is given heavy
emphasis in the program,

- o
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2. Target. areas previously considered in-
accessible for.traditional drilling applica-
tions are the commonplace challenges

. which 3 are ntet through directipnal dnlhng

3.

technology

3. Dlrechonal survey data, collected during an 8-hour shift on rig, i later used in
classroom environtent to develop drilling proposals

' Competency-Based
Instruction

An important feature of
TVD’s TTP is that it is tailored to
meet the individual needs of each
trainee. This is quite different from
lock-step programs where every-

~one is exposed to the same train-
ing experiences regardless of

background and previous experi-

ence. Trainees’ knowledge and
skills aremcarefully assessed

- throughout the program. This
competency-based approach is
especially valuable when rela-
tively expensive training is offered
and when the participants begin.
the program with WIdcly varymg
skill levels. . "

Training For The Needs of
Others

Directional drilling is a highly
specialized field.-It is estimated
that there are only 200-300 direc-
tional-drillers in the world. Sur-
veys conducted by TVD/REECo

-indicated a critical need for few

numbers of highly trained indi-
viduals. Educational institutions
do not offer programs in d{tec-
tional drilling. Private drilling
companies ate able to upgrade the

" technical skills of experienced
drilling personnel for directional

work. But, because of exorbitant
costs assocjated with downm{uc of
operational drilling rigs for train-
ing purposes, they do not-trainin-
experienced. individuals as-entry- *
level directional drillers. The

operation at NTS offers a; umqtie

' I ’
YN -

opportunity to achieve tech nology
transfer by training for the needs
of others. The nine graduates of

the first cycle of TTP hawe received
job offers from all bvéy the U.S.,
and even a few for wodk in other

countries? Six of the nine\grad-
uates are women or minorities,
which is particularly significant
considering the, fact that direc-

- tichal drillers are almost exclu-
. sively Anglo males. . a

Adequate Supply of Energy .
Manpower

The Directional Drilling
Technician training program is a

‘good example of ERDA contrac-

tors combining resources with
other organizations to assure an
adequate supply of technical
manpower for energy-related.

occupational areas. The program

is innovative. The advanced
technology of directional drilling
used at NTS in confanction with
the Nation’s underground nuclear
testing program is transformed
through TTP. The result is a com-
modity that is of direct and critical
relevance to drilling operations for
oil, natural gas, and geothermal
energy production. .

¢ I
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